UV-B-induced cutaneous inflammation and prospects for antioxidant treatment in Kindler syndrome.
Kindler syndrome (KS), a rare, autosomal recessive disorder comprises mechanical skin fragility and photosensitivity, which manifest early in life. The progression of the disorder is irreversible and results in tissue damage in form of cutaneous and mucosal atrophy and scarring and epithelial cancers. Here, we unravel molecular mechanisms of increased UV-B sensitivity of keratinocytes derived from KS patients. We show that the pro-inflammatory cytokines, IL-1ß, IL-6 and TNF-α, are upregulated in KS skin and in UV-B irradiated KS keratinocytes. These cytokines are dependent on p38 activation, which is increased in the absence of kindlin-1 and induced by higher ROS levels. Other dysregulated cytokines and growth factors were identified in this study and might be involved in paracrine interactions contributing to KS pathology. We show a direct relationship between kindlin-1 abundance and UV-B induced apoptosis in keratinocytes, whereas kindlin-2 overexpression has no compensatory effect. Importantly, low levels of kindlin-1 are sufficient to relieve or rescue this feature. Reduction of pro-inflammatory cytokines and of UV-B induced apoptosis is a valid therapeutic goal to influence long term complications of KS. Here, we demonstrate that antioxidants and the plant flavonoid luteolin represent feasible topical therapeutic approaches decreasing UV-B induced apoptosis in two-dimensional and organotypic KS cultures. We provide evidence for potential new therapeutic approaches to mitigate the progressive course of KS, for which no cure is available to date. Furthermore, we established organotypic KS models, a valuable in vitro tool for research with a morphology similar to the skin of patients in situ.